Low-avidity anti-HPA-1a alloantibodies are capable of antigen-positive platelet destruction in the NOD/SCID mouse model of alloimmune thrombocytopenia.
Neonatal alloimmune thrombocytopenia (NAIT) is mostly caused by maternal antibodies against human platelet antigen 1a (HPA-1a) expressed on glycoprotein (GP) IIb/IIIa. Accumulated evidence indicated that anti-HPA-1a could be overlooked by standard methods due to low avidity. Low-avidity HPA-1a antibodies were shown to be detectable by surface plasmon resonance (SPR). We sought to investigate the frequency and in vivo relevance of low-avidity anti-HPA-1a. A retrospective cohort consisting of 82 HPA-1bb mothers of HPA-1ab newborns with thrombocytopenia was analyzed using standard serologic methods. Maternal immunoglobulin (Ig)G fractions were investigated for low-avidity antibodies in SPR using purified GPIIb/IIIa (HPA-1a or -1b). The capability of HPA-1a antibodies to clear platelets (PLTs) in vivo was analyzed using the NOD/SCID mouse model of alloimmune thrombocytopenia. HPA antibodies were detectable in sera from 68 of 82 (83%) mothers using standard serologic methods and undetectable in 14 of 82 sera. In SPR, IgG fractions of sera reacting positive in monoclonal antibody immobilization of PLT antigen (MAIPA) assay showed specific binding to an HPA-1a flow cell (mean, 87 ± 21 resonance units [RU]). When MAIPA-negative sera were tested in SPR, binding with low avidity was observed in 7 of 14 to HPA-1a (mean, 31 ± 5 RU), but not to HPA-1b flow cell (mean, 5 ± 2 RU). In vivo, low-avidity antibodies were capable of clearing HPA-1ab PLTs but not HPA-1bb PLTs in a NOD/SCID mouse model. Elimination kinetics were slower than observed with MAIPA-positive antibodies. Low-avidity HPA-1a antibodies are present in a significant number of NAIT cases and, although they can escape detection by standard serology, they harbor the capability of PLT destruction in vivo.